Abstract. In this paper the following convergence properties are established for the rectangular partial sums of the double trigonometric series, whose coefficients form a null sequence of bounded variation of order (p, 0), (0, p) and (p, p), for some p ≥ 1: (a) pointwise convergence; (b) uniform convergence; (c) L r -integrability and L r -metric convergence for 0 < r < 1 p . Our results extend those of Chen [2, 4, 5] and Móricz [7, 8, 9] and Stanojevic [10] .
Introduction
We consider the double trigonometric series where m, n ≥ 0. If {c jk } are the Fourier coefficients of some f ∈ L 1 (T 2 ), then the symbols S mn (f ) and S mn (f, x, y) will have the same meaning as S mn (f ).
Similarly σ mn (f ) = σ mn (f, x, y) = σ mn . Let the coefficients {c jk } satisfies the following conditions for some positive integer p: The finite order differences ∆ pp c jk are defined by ∆ 00 c jk = c jk ;
∆ pq c jk = ∆ p−1,q c jk − ∆ p−1,q C τ (j),k (p ≥ 1), ∆ pq c jk = ∆ p,q−1 c jk − ∆ p,q−1 C j,τ (k) (q ≥ 1).
Here the function τ (j) is defined by τ (j) = j + 1 for j ≥ 1, and τ (j) = j − 1 for j ≤ −1.
We mention that a double induction argument gives ∆ pq c jk = The pointwise convergence of the series (1.1) is usually defined in Pring-sheim's sense ( [11] , vol. 2, Ch. 17). This means that we form the rectangular partial sums
and then let both M and N tend to ∞, independently of one another, and assign the limit f (x, y) (if exists) to series (1.1) as its sum. For E ⊂ T 2 , we say S mn that converges uniformly on E to f (x, y) if S mn (f ) → f (x, y) uniformly on E as min(m, n) → ∞.
We shall study the convergence of the series (1.1) in L r (T 2 )-norm. Thus we agree in the notation defined by
In this paper the following convergence properties are established for the rectangular partial sums of the double trigonometric series, whose coefficients form a null sequence of bounded variation of order (p, 0), (0, p) and (p, p), for some p, q ≥ 1:
f ∈ L r (T 2 ) uniformly, and
These problems have been investigated by a number of authors [2, 4, 5, 6, 7, 8, 9 , 10] for single and higher dimensions. Our goal is to extend the above results from p = 1 to general cases for double trigonometric series.
In the sequel we set λ n = [λn] where n is positive integer, λ > 1 is a real number, and [.] means the greatest integeral part.
Lemmas
The following Lemmas will be useful for the proof of our result:
we prove the following Lemma:
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The corresponding result for one dimension case is:
Proof.
Combining all above, we have the required result.
Lemma 2.2. [3]
For m, n ≥ 0 and λ > 1, the following representation holds:
Main Results
We will prove the following results:
Assume that the following conditions are satisfied: If σ mn (x, y) converges uniformly on E to f (x, y), then so does S mn .
(ii) Assume that the following conditions are satisfied for some r < 1: 
8)
Then the following statements are true.
(i) If σ mn (x, y) converges uniformly on E to f (x, y) then so does S mn .
(ii) If σ mn − f r → 0 unrestrictedly for some r with 0 < r < 1/p, then
Obviously, condition (1.5) implies any of the conditions (3.7)-(3.8). These conditions have appeared in many places and were originally taken into consideration in the development of the point-wise convergence of single and double trigonometric series [2, 4, 5] . 
where C p is an absolute constant not necessarily the same at each occurrence. Making use of (1.2)-(1.5), we can see that each term on the right-hand side tends to zero as min(|m|, |n|) → ∞. Thus, the sum f (x, y) of the series (1.1) exists for all 0 < x, y ≤ 2π.
For the proof of part (ii), Let R mn consist of all (j, k) with |j| > m or |k| > n.
This concludes the proof of Theorem 3.1.
Proof of Theorem 3. 
Combining these with (1.2)-(1.4) and (3.8), we get (3.1). Similarly (1.2)-(1.4) and (3.7), results in (3.2). Thus, (i) follows from (i) of Theorem 3.2.
For proof of (ii) Assume that σ mn − f r → 0 unrestrictedly for some r with 0 < r < 
